This work shows the design project of a photovoltaic system to power a home, based on a demand study and its general characteristics, the area available for the assembly was considered of the modules, the geographical location and the meteorological data of the place. With this information, the pertinent calculations were made to ensure that the installation provides the energy necessary to cover the consumption of the home and that it also delivers the surplus energy to the network. PVsyst software was used for the design of the photovoltaic system. To verify the advantages of the implementation of the photovoltaic arrangement, the benefit-cost ratio was evaluated, carrying out an environmental impact analysis taking into account the reduction of CO2 emissions into the atmosphere and the tons of fossil fuel stopped burning when generating electricity with This source of energy. It is convenient to install.
Introduction
The increase in the excessive dependence on fossil fuels to obtain electricity has caused the depletion of their reserves and severe damage to the environment, as a result of the emissions of harmful gases that occur with the burning of coal, oil and gas natural, effects that are elements that accelerate in climate change, being a threat to the human species. Betting on the use of renewable energy sources (FRE), nowadays as an alternative allows to solve the immediate need of man by being able to replace fossil fuels and provide a service with better quality and achieve the energy sustainability of the housing .
The sun is the source that brings all the energy to the earth. The incidence of its radiation allows the processes of photosynthesis, transforming the energy of solar rays into chemical energy, essential for plant and animal life. The photosynthetic process has allowed the formation of fossil fuels. The sun is in the genesis of the winds and is the engine that moves the hydrological cycles.
Directly, solar energy appears in the form of solar energy itself, hydraulic or wind energy. The solar energy received on the earth's surface has been calculated and is approximately equivalent to 178,000 TW-years (Beltrán-Telles et al., 2017) . In 1990 it was estimated that this amount was 15,000 times higher than global consumption. However, about 30% of this energy is reflected in space, 50% is absorbed, converted into heat and forwarded to the earth's surface; of this 50%, 49,000 TW-years are forwarded as heat energy in the form of electromagnetic radiation and 40,000 TW-years (CIE, 2008) as caloric energy itself.
The remaining 20% allow the formation of winds (~ 350 TW), power the hydrological cycles (~ 35,000 TW) and only a very small part of the solar energy is used by photosynthesis, thanks to which the planetary biodiversity exists (100 TW).
Geothermal energy, also considered renewable and coming from the process of cosmic formation, can be subtracted from the earth's crust to a value of 30 TW year. The energy of the tides, created by the attraction of the Moon, can also deliver a small part of the usable energy of the order of 3 TW-years. Estimates of the potential of renewable energies (primary biomass, solar energy, hydraulic energy, wind energy, and geothermal energy) show that their contribution will be multiplied by ten, being able to reach 10 or 15 TWyears. This growth in renewable energy will depend above all on its costs, taxes on non-renewable energy and energy policies (Tacuri, 2008; Arauz et al., 2017) . The objective of the research is to propose the design of a photovoltaic system from the study of load and demand made of a common dwelling in the canton of Manta, in the province of Manabí.
Materials and Methods
Different measuring equipment was used to carry out the study of housing load and consumption, in addition the social impact that would be produced by offering clean energy to generate energy and the amount of CO2 that is emitted to be emitted was calculated the atmosphere when using this type of solution. The PVsyst was used to design the plant (PVSyst, 2004; González et al., 2017) .
Results and Discussions
The production of energy from the sun is based on the physical phenomenon called the photovoltaic effect, which basically consists of converting sunlight into electrical energy by means of semiconductor devices called photovoltaic cells. These cells are made from silicon (one of the most abundant elements, the main component of the sand) with the addition of impurities of certain chemical elements (boron and phosphorus), they are capable of generating a current of 2 to 4 amps, at a voltage from 0.46 to 0.48 Volts, using the sun's light radiation as a source.
The cells are mounted in series on solar panels or modules to achieve adequate voltage. Part of the incident radiation (heat stroke) is lost by reflection (bounces) and another part by transmission (crosses the cell). The rest is able to excite the electrons from one layer to the other creating a current proportional to the incident insolation. An anti-reflective layer increases the effectiveness of the cell (Tacuri, 2008; Suarez et al., 2018) .
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x No. x, Month 2019, pages: xx~xx Solar energy, together with wind, hydraulic, geothermal and biomass, are considered the energy sources of the future, since unlike conventional resources they are practically inexhaustible, as well as being an ecological option. Photovoltaic systems are a very interesting option, from the technical and economic perspectives, since the region where Ecuador is located has abundant solar radiation throughout the year. Photovoltaic systems (SFV) began to be installed at the beginning of the 80's, of the last century.
In 1995, the worldwide installed capacity in large plants or photovoltaic plants was 600 MWp; 16 years later there was an installed capacity of more than 70 GWp in this type of facilities.
At the end of 2015, the total world power was 227GWp, where the countries with the highest installed capacity are China, Germany, Japan, the United States, and Italy topping the list in that order in Figure 1 , it shows global photovoltaic power installed until 2018, in gigawatts (GW), expressed by region (EPIA, 2018).
Figure 1. Photovoltaic power installed at 2018
Source: (EPIA, 2018) In Ecuador, all climatic conditions for the installation of photovoltaic systems are found due to their high levels of solar radiation that affectsmeters2 , several photovoltaic plants have been installed in the four regions of the country for several years, demonstrating that it is valid to install networked systems close to the load, and also isolated systems are included to meet demand in isolated cities and homes (Genial et al., 2018) .
To increase the availability of energy, reduce costs, ensure greater quality and reliability of services, you must travel through the use of photovoltaic systems connected to the network and within this modality, prioritize the installation of the systems in places close to the charges In some cases, due to the limited area available, the roofs of the facilities are used to locate the photovoltaic array, this practice is very common in the world, for example: Bangladesh is the world's largest market for photovoltaic systems for the residential sector, although rapid development is also seen in countries such as Uganda, Kenya, and Tanzania in Africa, Brazil and Guyana in Latin America and China, India and Nepal for Asia (Energy, 2013) .
In the country, until 2012, the photovoltaic installations totaled a total of 3 MW, in some 9000 low-power photovoltaic systems, almost all remote not connected to the network (CELEC-EP, 2016).
Regarding the energy situation in the residential sector, currently 74 478 homes do not receive electric service, which represents 1.9% of the country's households. Of these, 21 194 are located in mountainous areas Pérez, A. V. P., Borges, C. G. R. B., & Rodríguez, J. A. P. R. (2019) Buitron, 2010) . Future plans establish the electrification of more than 20,000 homes in rural areas within three years, with the corresponding benefit for some 80,000 inhabitants .
This work is aimed at designing a photovoltaic system, capable of satisfying the energy demand of a house and delivering a percentage of the energy generated to the network, as a way to promote the implementation of this technology
Housing characterization
The photovoltaic system will be assembled on the surface of a house, located in Manta, Canton of the province of Manabí of the Republic of Ecuador. It is located in an ideal site for the design of a photovoltaic system.
The house is composed of a portal, three rooms, a living room, a dining room, a bathroom, and a kitchen. Among the predominant electrical charges are refrigerators, televisions, ventilation equipment, luminaires, and computers, among others. The service is single-phase two-phase at 110 V.
For the design of the plant, a study of the energy consumption of the house was carried out, where it was possible to verify that on average the house makes an expenditure of 17.8 kWh / day and that 40% of. The same is done during daylight hours, when solar energy is available to be used, which is equivalent to 4.97 kWh. Knowing that the solar potential of the site where the house is located in 4,907 kWh / m2day and the normalized productivity as an annual average is 3,552 for polycrystalline silicon, it was possible to calculate that the photovoltaic power required to install in the house is 1, 4 kWp
The photovoltaic power to be installed was calculated by applying equation 1 Although solar radiation in Ecuador does not It presents significant variations throughout the territory, it greatly influences the expected productivity of the photovoltaic system. But when it comes to photovoltaic systems connected to the grid, intended to generate electricity during its life cycle (25 years), it is required to ensure adequate energy use of the system from the stage of its design. This requirement is achieved to the extent that technology is planned to be installed in the area where there is the best solar potential, thus favoring the economic recovery of the investment in the shortest period of time. For this reason, it is necessary to make an estimate as accurately as possible, taking into account the historical data of the place. To know the solar potential, several meteorological studies can be used. In the province of Manabí, the information published in the book was used , necessary information to obtain the real data of solar radiation in the place where the house is located, which guarantees a better selection of the photovoltaic system necessary to cover the load of the same. Table 1 shows the average annual radiation values of the Manta canton.
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Design of the photovoltaic system
To perform the simulation of the photovoltaic system connected to the network, the specific conditions of the installation and the electrical production that can be expected from the photovoltaic system among other parameters of interest.
The polycrystalline silicon module was selected because it is suitable for the type of radiation in the Manta canton. In figure 2 , the characteristic curve of the module is shown. Figure 2 . The characteristic curve of the module Source: Simulation obtained from the PVsyst When considering the geographical location latitude of the Manta canton the inclination angle should be 1 degree, in order to favor the cleaning of the system it was decided to adopt a technical commitment of 10 degrees of inclination, since the deposition of dust in the modules can affect between 40 or 50% of the energy productivity of the system. The photovoltaic generator is designed with 14 modules in series with a single chain and located on the roofed surface of the house occupying a space of 13 m2. With a nominal power of 1240 Wp, and a power in operating conditions of 1370 Wp at 50 ° C.
A two-phase Sitop Solar T1200 model inverter of 1.2 kW of power with a minimum voltage of 115 Volt, maximum MPP voltage of 250 volt and absolute maximum PV voltage of 350 Volt was selected, in Figure 3 , the curve of investor efficiency. Pérez, A. V. P., Borges, C. G. R. B., & Rodríguez, J. A. P. R. (2019) . Photovoltaic system proposal for a house.
International As planned, the scheme of the system would be as shown in Figure 3 , the photovoltaic array connected to the inverter that converts direct current into alternating current, this provides power to the load and that is not consumed is incorporated into the electricity grid. The simulation of the system allowed to know the main results obtained that are shown in Table 2 , as it can be observed the global radiation, the generated energy and the one that is delivered to the network.
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x No. x, Month 2019, pages: xx~xx The implementation of photovoltaic technology aims to reduce demand during daylight hours. Figure 4 shows the graphical behavior of the energy generated and delivered to the grid by months, being able to observe that the months of July, August, September, October, and November are the months of greatest generation being above the average total value that it is 116.53 kWh, with the month of greatest contribution to the network being September; You can also see that the month of least energy generated delivered to the network is the month of February. 
Economic and environmental benefits
Economic impact When analyzing the economic impact of the designed photovoltaic system, it can be deduced that considering an average price of energy paid to the electricity company, equivalent to 0.10 USD, with this you can be saving annually is 139.83 USD; but when considering the real cost of the energy generated and served that can be equivalent to USD 0.23 then the savings for the state can be USD 321.61.
Environmental impact
The annual production of the photovoltaic system can potentially avoid the expenditure of 350 kg of oil per year, equivalent to ceasing to emit 1.26 tons of CO2 into the atmosphere.
Conclusion
The design and analysis of the results of a photovoltaic power plant connected to the network in the mode of distributed generation for a home constitutes a contribution of academic work for society, allowing through the results the transfer of knowledge in a project that allows to protect natural resources, save economic resources, increase the quality of electricity service and contribute to the reduction of emissions of polluting gases into the atmosphere.
From the scientific point of view, the work constitutes a starting point for the realization of other investigations that allow deepening the subject studied.
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